The time-of-day variation in vascular smooth muscle contractility depends on a nitric oxide signalling pathway.
The dip in blood pressure during the resting-period is paradoxically associated with an increase in total peripheral resistance and occurs at a time when the vascular response to vasoconstrictor compounds is heightened, and to vasodilators reduced. However, the cellular mechanisms responsible for this time-of-day variation are not well defined. We have investigated the role of nitric oxide synthase (NOS) signalling in the control of contraction in mesenteric resistance arteries using wire myography, combined with quantitative PCR analysis of gene transcription and western blot analysis of protein. Small rings of mesenteric arteries, isolated from rats at two opposing time-points corresponding to the animal's active and resting-period, were mounted in a wire myograph. Vessels exhibited a time-of-day variation in their contractile-response to phenylephrine, with a reduced maximal contraction during the active- versus the resting-period (11.8±0.8 versus 18.6±1.2 mN P<0.001). Vessels preconstricted with phenylephrine were also more responsive to vasodilation with acetylcholine during the active-period, with an EC50 of 58.6±11 versus 232±31 nM in resting-period vessels (P<0.0001). These differences were abolished in the presence of l-NAME. Quantitative RT-PCR reveals a functioning peripheral circadian clock in mesenteric arteries and a 3.3-fold increase in endothelial NO synthase mRNA levels in active- versus resting-period vessels (P<0.001), which translated to a 1.7-fold increase in total eNOS protein (P<0.05). The time-of-day variation in the response of mesenteric resistance vessels to phenylephrine and acetylcholine is dependent on NOS signalling.